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ABSTRACT 

PURPOSE: To fabricate a thin film transistor efficiently in a lateral 
crystal growth region by forming the channel region of thin film transistor 
utilizing a crystalline silicon film in the region where the lateral 
crystal growth distance extends from the crystal catalyst introduction 
region to a region where the crystalline silicon is deposited at the 
annealing temperature. 

CONSTITUTION: A mask 703 of silicon dioxide is deposited on an amorphous 
silicon deposited on the entire surface of a substrate. A hole for adding a 
catalyst element, i.e. a catalyst element adding region 700, is then made 
in the mask 703 and a catalyst element is introduced. The amorphous silicon 
is thereby crystallized in the range including the region 700 and lateral 
crystallization proceeds around the region 700. Consequently, a lateral 
crystal growth region 701 is formed and utilized in the formation of the 
channel region 702 of a transistor. 
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^12 0wm«T, &«W3EIEb£3 0 (imHL * 
£WiSB8flc£l 2 OftrnKh &£H«868td ft 5 u 




( 2 ) 
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wmi*©**] 

fctta*s«aF-frfctsatti'--f skc ± o ^j&<* 

ME^ WBttK5c*fl)#A«**»6. K 

BSftrna*****. 

M$*2] flE? 1 **^**^ l»Btt«E7C*0* 
A*tt*&EJ*l 2 0/*meirt«)ttlBCEB*nT^* 
ff#*lCEtt©¥*tt£B. 

[***3] »E^+ *E»att*-f* 

EISfttt!r-f*3&t, »EtMl3Sr|filCMLT, fititB-*7C 

»*a#fi*5©#*£fcttBi&T**#2«T©«H 20 

CBBaftT^**** 1 CEtt©¥WttSB. 

M#*4] *E?-**;i>*Ufttt, l9ie<l!!!S7C^0^ 

AB«*>6. 6 0umKl*j©ttBfcEBa*iTV»*»* 
*3CE*©¥«#£B. 

*«. ME*sa#rt»e*LT, mE-*s«jttft*iai*»6 
©$HR*&ttaiiiiT*fta« 1 aT©ieHfc»j«a*iTv» 

a*** 3 CEtt©¥««%B. 

[*#JB6] WE^**^****. *£*.&%*©* 
A*tt*£. 3 0/zmJ»rt©ttBK:efi£ftTl»*** 30 
*5CEtt©¥*#£B. 

[«#3I7] *att*rrs4r-r*lt*SUIUT?+ 

a<k€«ifiT*«ais**a#!ttc«[«t:*Ab. ^» 

*#**ttfc*A3nfc*tt**©«ia«fciJ<r»T. S 

fi££nfcfc©T&oT, 40 
MEtt*7G*#*A3ftfc*«**©SWD&l6lK43tt 
-5. ME?* *^**£ME*ftKtt«S £©£•#. 
it?Eft*W«*^. »E7--;ia*T--;«G«li 

a*to*****att***#»«sft**Hi*Ta* 

¥«#£B. 

[*#*8] ffiEtttt7C*ft(*A£nfcttttfi!tt©ft 
tt35f|6]fciittS. AftE?**;MN«£ffiE*tt*ttaitt 
&©£*«<3 0 uma±T*****7CE*©¥*# 

SB. 

[*$*9] *att**TS$--f***«fliLT** 50 
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^;ufH««tMift*B * *rr sets ± nn. 

afc*ttft*-**»K**a*»c*ttic*AU mm 
mmi» «rEi»jat7c***a««c*Asnfc«««i«© 

ttfr-f**fcJ:D»jSc3nfct>©T»oT. 

h9 I2M<«S^ $ m AT * «tt**©filtt* ft ©& $ (i . 

ME»fitt4r-f **«wE**fla**» 6»«ft-r*Eii3jiia 
ttrs*»£»&$fi;S£U:©fiSfcjfcae*i*¥i»*s 

B. 

(*** i o ] ttfttemTiMz mx? z&'Vtm®<D& 

M*l<»I©WE^»fi»****«l 2 OflmfiUT*5» 
#31 9 CE*:©¥*#SB. 

[»**n] isatt*rr*ir'f*in&«fflLT^ 

+*Jl'**#l^*»**T**S±fc***ftfc¥* 

#8BT&tjT, 

*E^+*;MR*tt, IMMfr<*KfcK*-f*Bl©» 

aft*«ifi-«-4*Ji7c**aiR»c*ttK*Au. ttid 

MIL. fflEMitx*tfaftttC*A£ftfc*tt*tt© 

tt^*HfcJ:D*j«**ifct>©T*oT. 
*Ettttx*e« A? S*tt*tt© Jttt#A <h3JH1- 5 
#A©tttt. *E*att^*tffflE«'R**a>&tf5 

¥£#SB. 

[*** 1 2 ] MEfl4«7C?!iS-«A-r-5^^«iS«©M 
E***ifr«*#5/imfiU:T**»#*l ICE*© 

¥£#gB. 

{» *Jg 1 3 ] 3tH£*iJffl UT? 

#a*^'f saas-stt-'f *M©*aft«ttftr«MixE7c 

7c*a9«aiRWc*A*nfc i *©*:R©*tt©n>attK: 
*tvr. *«aiB'c*^T. stf&fficrfrfi&aAfi 

**fc*attir<*Kt«l«UT, *ftffl©»KH5> 
S?^^***»6nTV>64p«MM6B. 

C»*S l 4 J ffifitNUc* A $nfc I 
a*©ffi*fc*«h7>3>x*fc*J«Lfc*#*i 31: 
Ett©¥«(4E|iEB. 

[«*«15] *E?-+*JMH*tt. #ft*ir'f*Bl 

c*au nmmmzzv, inEtt*7G**<aftttc* 

A*nfc*tt*W©B2Z«C*^»T. Sfc^ffiKWC 

tf-ft*£ttK!l*©3fc£Jfitt 
■TSCtK«toT»ric*nfcttaeir-f*»T*S** 
*1. 7, 9. 1 lfttfl 3©nrft*!CE*©¥»# 
SIB. 

1***16] ««7C^tbT, Ni, Co. Pd, 
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Pt» Cu, Ag, Au, In, Sn. Al, P. A 

[1*917] **±ic#»Ky-f*ii*»* , r*i 

a&. maoi»*fcM:«ic*^T. ssiifcfctbg-f * 

E#*K4r-f*ll*ttiMk**. WEJWiTcBiWMW 
K»A3nfc«tt««©Bffl«K*V>T. StKSBCtt 
baB¥fT&*flK:ISIM»*fTfc-&*l8i. WES 10 

**T«¥»*fiB©»j8*ttKiiV»T, 
BE***»B«©ttfia*. ME«H*7C*©*A«*a» 
6. B7=-;WBKTBate^»K#»«;£n<&*JII 

[B$*18] BE?*:M*tttf. BEMKtcB© 
4»A«*^6Elt 1 2 0 Mm£lrt©ttBfCft&.£n<5B 
1 7 i:ffi«©¥iJS#8H©KiS:5te. 20 

[M$igl9] ttE***^B*tt. 
*#-*«tt»ft*rt**T*BBrtT*oT. JSC. 
ME»fitt4r-f»#. ME»ft#fofcBbT. WE-* 

BC£a*n&tt&Bl 7 icE«©¥$#gg©Sijg;fr 

tt. 

[»*JB2 0J WE^**;HH*tt. IDtEMflETC*® 
»AB**>&-. 6 0MmRl*j©ttBlC»Ml*n«B3fWl 
1 9 CEttO^V^iEBOHfi^ft. 

[B&B2 1] ME^**;WB«Ji. BE8*ttfr-f 30 
BEIHK&flJCHUT. ME-*5Ett8»*l«]** 

so^Kifcttfflft-raftjj* i firF©ieBK»«s*i* 

fS*« l 9 CEtt©¥B{tiEB©KS#&. 

•ABB** 6. 3 0jtmeu*©ttBCEB;£nTH*» 
*J»2 1 lcEtt©¥*#BB©K£#tt. 
[^S2 3] ««±{C#*B5r-f#g|ft»JSl6-r*I 

at. Bia©w*fc»i«c*^T. 

JW§w»**RttK«ttC#AT*l8£. inBKJ:? 
T(WE#*B^'f#K*»«ft:**. WEH4«7E^S 40 
JRttlC»A**ifc»ttB«©Bffl»C*lr>T. S«£® 
fc»LB»¥ff>J:35^fc»ftBft*fTfc-tt*l8£. w 
E*«BiHC»LT«»Wai:*|t>IClS*j«ftftfft)* 
fcaBrottftttfr-f BKTBB- H 5 >$>A**»«Tft 
iat*#r*#«MM6B©BiB*«6C*^T. 
»E»«w*#BA3ttfc«ttB*©ft*JSrlS]lc*Ht 
4, BE8ttBtt*B£. lWE»B-h5>s>A*©** 
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5 CffiEBK h 7 > 3?A^#«asn*¥«#KB©« 

[B$*2 4] MEttti7cB«t*Adn^«tt««© 
***lSlfc*»*t*. MEi«i«i84, WEBB h 5 
> A * © WE? +• *MMLt ©ME*KBtt£N2ffil 
3 0m m£U£fc* J: 5 CBEBK h 7 
>S>A*jMME3n«»*JH2 3CEffc©¥£#8B© 

at. Bia©m*fc»«t*^T, ssmt£t&fi-r* 

tt«7EB*a*»fi:««K:»Af*iat. 
TII(»E#*Kir'f«t*llftft, 1lftEnK7cB4<B*a<lC 
»Aanfc«tt«*©B2I«*v>T. S&BBCttUK 
B¥ffft*ftfcB*i«ft*ffto**iai. WESiS£ 

*T*¥*<fcBB©Bi8*ttfc*v»T. 
ME««iE»*WAT*attB«©*«D!Ffll©*Stt. 
ttEBftttfr'f BtfBEBttBB* 6 ricAT *BB*«IS 

e©sifi^fe. 

[«*JS2 6] WEM««7C^^«A-rs«S^M«©fi 
WdM»J©WE*«>S»S**** 1 2 0 m mBUT*** 
#J»2 5 Cfitt©¥ttftSB©KS#&. 

ffi#m 2 7 3 »«±lC#*Bir-f *K€B£r«X 

at. Bia©w*fctt»K*t>T, m&itzm&Tz 

*B5EB*B*«C««C»A-r*iai. iPB-CJio 
TttE#BH*-ritft»IWI:. fflEtt*3c*J»ttttC 
»A*ftfc«ttB*©«2Z*ii^T. SgSiflcttlxft 
*¥ff«c»l6llctt»J«**ff*)**iat, WES«£ 

Bfc»LT*BW«E#rtE»ftj«ft*fTtrtt&B«© 

ttBttfr-fB«TJW«h9>S>A**»J«T*xai:* 
#f «*B#BB©BB*SC*^T, 

WEftfeflfTcSfi « B AT * 8#««©fi«tt#|Sj £ £2T * 
J&rfljoatt, BE*B«Hr-fB#l»EB*B«*»6«* 

r 5 mm a< as id r * * « e » « its & ± ©« t« & s n -a 
*b#bb©bb»».' 

[»#JB2 8] mEnBTcBftBA-rSBKaBOM 
E^»3t»««*«5 <ima±T**M*B2 7 C£B© 

[»^« 2 9 3 *4E±K#*RSr-f 

St. 

Kia©B*fctt«K4Jt»T. igffifb€'SlfiT'5<!!l!«7c 
BftBiR»C««K»Ar*iai. 
fin»fcJ:oTJWE#ftR*<*«*»M:3-tt. WEItt 
B7EB**B«Wi:BASftfc««B«©Bia«C*^ 

SXSt. 

WHE1»«5E# * W A L fc l *©BftBB* 6 BfiBBi: 
#UTBBSMT«c*iaiCttfti***fTto*3tB«©B* 
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t. 

««©H«E«Rh ?>*J7>9 *®JS.-tZ>m#.l%2 9K 

fE®©¥8#gg©8Jig;5£. 
[§t#Jg3 1] «S±k;*ftKir-f*«*»j«r*i 

TWE#aRfr'f*R*8afcStt. mEJMJlrcStfS 10 

Kxsottici/— tf-**fcea»t*H»b. mess 
aiBc#UT«Biw&*iRicttft(aE*efT*>*&** 

t>*TtSgS#JK 1 7 . 2 3, 2 5. 2 7&#2 8©k>1 > 
tt*l;:Btt©¥*WBB©BS#8i. 

[b**3 2] mmiintLx, ni, co, pa, 

Pt, Cu, Ag, Au, In, Sn, Al, P, A 20 

ZtlZffiXmi 7 * 2 3, 2 5, 2 7&tf2 8©fr>1*tl 
4>CGB©¥Wtt&B©KS#ft. 

[0 0 0 1] 

[gg±©?ijffl#ij] #7*^©«g»g«± 

(MIB*J:tf-t©Bjfi#SfcM-r*. Wfc. 

v h ij ?*9©BA*K&BCfli;BT«*¥Wft&B£ 

*tf*©BifeM£K:«T*. 30 

[0 0 0 2] 

[«£*©s^] #?**©i»*«±fcT ft 

#'«MMfcB£LTtt. £ft&©TFT*B*©B»KH 
i»S7d^-r 7v h 'J ^XBBA&MftBtM' *-5>-fe 

FTCtt. »»R©4r'f*¥B#*ffll»«©*»-iW9T 
**. «Btt©*-f #AR*-f 

(a-S i) 0*&ftSt>©&. ttfttt*«-r «!r-f 
*fW5&£t>©©2:3£*9J£ft&. #JiBJr-fB¥ 

^fc^B-CBBttCBtyfcaft. «t>HR»C«t»6ft 
Tt»*. U*»U »«tt«©*tt3»«»att*#-r*ir-f 

FT©ffB*tt©«a*«9i<*»6tlT^fc. (St. £A 
ttSW'*-ft$r'fB¥»*il,Ttt. ^BASM"*. 
Afr-f*. HSBJ«#**tT#ftJl4r'fB. ISAtt£#A 

Ktt©«t»w©«B* srrs-t 5 t ; e;p7 7 
[0003] ^n&ieatt*#i-4*Bi«©ir-f*Hi* so 
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(i) AKftc£Att£#TsK&Bff£ifrrs. 

[0 0 0 4] (2) #AB©*W*K*»S«LTiJS. 
U-tf-#©X*;i^-fc£oTlSattS#tf 
[0 0 0 5] (3) #a«©¥*#K*lSI)tbT**. 

j»x*j^-ftio**^tm:tjTeatts**b* 
*. 

[0 0 0 6] tl>ofc*lll*«JD6nTV>6. LfrltoP 
(1) ©#ffiTte. AKXS&nit.EllSaftAiitff 

-r*©-c, *«M©eattfr-r*e»*Ktt*-f»K© 

[0 0 0 71 Sfc. (2) ©^ffi-rtt, ttHBftBa© 

aassn, BAB&iaatt^'r 

U— *-3!£©HltB«W«/hS<;Uk-7v h 
^ttwt^iWJB****'*?). £fc*®fc3*£©£E£ 

^-(c«aa-r*n«x;i/-yy h©jfcj6ttjWte#Ttt& 

[0 0 0 8] (3) ©J&tttt. (1) , (2) <Dlsmt 
tt*W* t^BBKWKT** i n 5 Mr 
AfcCKL. 6 0 0X:K±©*BKTfc-H*Mfcfefc* 

t. ira&aKfcTtf. *sic»9MTttafta**tv> 
(3) ©^teT«. @ffi«sfl{k^**fijffl-r*fc», it 

AttfiUHRBKWfcfctfO. »/zm©fiig£J$^t>© 

* *.»n***. «a Attn±*»*o* o &\,*utf 

h7v7*ftil/rB*, TFTC»fJ«*t'J7©» 

[0 0 0 9] -tUT. -kE©J:5&«*&WB£*±T 
ft?&-f£fc«>. ±12© (3) ©3EFSK143HT. ISAftC 
^&BB©BBfl:&fflai$M©gJiepi&U 3 6t 
ttttff©B»ft*/hBtLfclSAttir-f*«B©ffB* 
ft*. *®WffiAiC«koT^H¥5-2 1 8 1 5 6 Tit 

/i^s^T'^o. .**gi©tE*a*Ttt&n. 

[0 0 10] ^©^ffiT"«. i^flfi£g©K«tLTN i « 

©*«**» £#A»*-r mm\zmx-n> z.t\z&^> 
t, £Afciott©tt£j£Bs&. -E-©s©>Kfi!cfijist 
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-£g©*«Kfi;:0. •£©&. *©*«ft5c**«IMI£ 
[0 0 11] Cl©;frfc£*iJfflUT. £&©-»fCSKH 

£WfctM**ftwatttt©iSA#j*fi:*fflK«oTii 

tfTfcD. ^©/£fi#fiC£UT&A&###&L& 
lr». ttC, £©*#fl8A*«fiMt*«fl!LTTFT© 

[0 0 12] HI 6CwTJ:5a»«T 

TFTf+^MMtS. Bl 61*. «35T|6li^Sfi£ 
*««ft«fflLfcTFTft3l«±H*»6Jlfc«*©¥iB 20 

*«±»cr»ft4r-f *ilttif*»6«i:ft-7^^ 8 0 6£i£ 

*»*D««8 0 0iUTB»t. ftt!«7C^*«A-r-5. * 
CM 5 5 or0JMET4P*Wa*O|»iaa*tf5i:. a 
IK7C«SAI««8 0 0rt©#A«fr^*«JWBAflsU 

t»*. 3&e8i$maftMa9£Btt?<5&. ft*««7t 

*Bfl]flMK8 0 0*«M>iLT*WF8 0 

0 2*f«a$*i«. 

[0013] *©«. C©SS^|S]ifeSBJcfi«i«8 0 2 $ 
HJfflUT. t£*©£ftCft<^TFT£Wt5. 
ft. 8t-£[6j£AfiSc:B®«8 0 2IC»bV-^««8 0 
3. ft*M«8 0 4. HU-f >«*8 0 5tHl 6 

(A) ©£5C. j6tt8 0 1C»5TB«LfcfilTR 
WSitCJcO. *+'J7##ft?-3#ft<h&Al&fi;*j 
fl8 0l4*iH-Jfli«tO. **>'J7©iM&:*fllCli 
Atfc*#fi*SUfct>iMMftll^FT#^T*«. £ 
it, fl£l*>lfsAJ£5<B*8 0 2l:»L. V-^*«8 0 40 
3, f^^HHfcB 0 4, KU-f>flMt8 0 5ft. 01 
6 (B) ©«fc3K. *ffiF8 0 l££S#fflCift-3TBtt 
LfcEBTKtt4££fcJ:0. *r U 7©fMW**iAi 
t^Sfi£S*fS]8 0 1 fctfXfSU *©»»K»bT* 
R©efltt**««*Ctt:<i:4. 8*fcLT. V-X 

F T Ji- 7»fm© U - ? mSft©/h S T F T 6) n 

5. 

[0 0 14] 
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8 1 5 6©&tttt. £Ua^fcJ:5t*#C*»ttt>© 

FT©? Y * JlHBtt&B 5 A££EKfl<ftBT 
*4it«««Jg*ti*. flWfalSAlfc***li*U&l»« 
«tt#A*^*K£tT«4*5, M#fflt$A£5#< 

l&£#AS^i&&##£^5c:£fc&'P. TFW 
&*»«&. **fcfl«-rflJtSArtS*1t*fc«tttft«PMI-: 

[0 0 15] ±IB©^S¥5-2 1 8 1 5 6ttt, SI 

©#*-?«. ^aR^r-f «Ki:*inisn^tttt7c*aiB 

*tn«©/X*->»«W^tf:**SK:j;oT. 8t£|6)*S 
A|fc*BBK:tfSt>***£l5*££a*«*a*ft*. £© 

Aj£fiig*£9 o 2 it, muTtmmmmmn, 

©«*${;: <I£ U^M«7c*«(MH ica«rr * c t it «k o 

[0 0 16] MAtf, ttMft#ttftlfttt9 0 OtfBl 7 
©J:5K*#*T*ft«. S$9 0 6 C«»?«*|#|«||ft 

afigfi^r6]9 o i©saarttsn±2 7 or-e&o, m 

»Jc»©****, tt«7C*^J)Dfi«9 0 0©fi!s©«2lffl5 

9 0 7*0*IW±/h*n;:£Cfc<5. $Sclc£*$9 0 6 
Ttt«*|6ltS*J*ftB«*<«l©«« > Ktfc^T«a<. fcSB 

90 6c*©«ai*©*«3c*j>«*Da*n«. 
lit*. «#ffliiA&ftEii*<a<&ft. mzr^f-'Cf 

tM'XOTFTTI*, +ft&ft£©W-#fflttafiMUB* 
[0 0 17] Sfc, «*lSl«Sa*fiC*^»Ttt. SSA/S 

*t>tta-s im*omm, suit, %&xf&m. -e©ffi 

■r*s«!i«4i;*. «tsi<»i»A'«fi©Kii***<-r6 
t. *©ft«*»T?»4«*ifqisflriEfi*«**riE-r*iH* 

IS Aft « (r»»&Ktl A©^tt. **» •) * < a D . 
1 7lC^Lfc,±:5lC, ife(K7CiliS]iDfll«9 0 0©A»9 

oe#ia-e«. ffij£©8AA>6, 

^TFTCtUT, «SAfi£fi©^[fi]^flll^SC:i:tt. 
* J f©*Sttlfift«="f:'sr*"C* D . WJfi©J:5«tS*B* 
*ftBBt bT»fi o ijMBfcSn*. 
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[0 0 18] *5gBJi«. ±12 (1) ~ (3) ©ft*£ff 
«©*JBC«kSSttBT*J£Lfc«rH:©TFT£. £« 

H jg^ffi £ £ d <h £ -t© B W <h 1" 5 . 
[0 0 19] 

«T©»»ft*rr*. io 
[oo 2o] «i*tt*=rrs<r 

tt. #AB**BR©8Aft*ttA*S«»5c***R 

«acJ:D. ttEttft^*#aKttK*A3ftfca#ft 
*©«2I«C*HT. ««*Blc¥fTEl*ftiat*attfc 
«Att***BKJ;0»j**nfc*>©T*oT, WE? 

**;wa**«. ffiEtt£7c»©*AM**>&. ®7~- 

fl'm*T»Attfr*»«#»J«3n**BrtfcEB*tt' 20 
[0 0 2 1] *3MIC*HT. BE^lr*;!'****, M 

E«snTt»*»«r*«*«. 

[0 0 2 2] *»Hi:»t»T. BE***;MK«tt, m 

E*satty -r *««-jfc7cft9iMi*rtj**f ft«HrtT* 
t, ttE-^tt«A$ffl*s©#ftfc*fcKtBi&t-&g 

#2aT©BBKEB*ftTlr»*»fc****. 30 
[0 0 2 3] **«C»^T. ME* + *;W*«tt, M 
E«Mi7C*0*AB«^6. 6 O/imStrtOttBCEB 

[0 0 2 4] *B«G*H»T. BE^ + *JMW«tt. At 
E8Attfr-f**«. ffiEteAi&filKBbT. »E-*7C 

»ba#i8w»s ©»tt*fcttBiar 1 s*t©s& is 

[0 0 2 5] *36WSSH»T. flE^+**B*tt. U 
E««7£BO*X««*»6, 3 0 vmKAOttlCBl 

[0026] *%w<D¥m#t&®tt. *sAtt*rrs* 

tt. #fl**--f *«CBir-r*BOtt Aft€»fiT*« 
B£J:*lIlBft9£J:Q. ttEtttlTcBftfattHf::** 

ot, mEMflUc*^>»A£n«:t»«B«a>fiM#ia|K 
**t*. BE^v^BSiBEBttfiWBB&WKB 50 
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fl*. BE^V^JHH**^. BE7=-;PB*T-*7C 
«ISA3fiFlSl* 3 &-r*ttAttir'f***»J«SnSBHl«Ji 

[0 0 2 7] *SMHIl*HrC, BEftffjcBtfgASft 
fc»tt«*©Slfc5f0ie***a. WE^r*;HB«tW 
EBtt«««at©B6K!J«3 0 tfm«±T**B£j6«a 

*. *iew©¥«»Sfi«, i&Atts*"r**-f»Rn& 

f ijffl Lift *;MRtttf ffiftSffi £#-f 3 S1S±»3«fig 
*tlfc*»#*BT*oT. BE^+*;U«*tt. #S 
B^*K»cK^»K©l8AfeS«iftT*tt«5c»* 
BJRttfcBttKBAU IMHU ffiEMtt7GB«<B 
RttlC*A3nfc»ttffl*©Hffl»C*l^T, S«3c® 
C¥fTCISA*fi**fc»Att^'fBIlK±0»J«Sn 
fcfc©T*oT. ffiEtttt7cB««Ar««ttB«C!}A 
«DSFiaj©AStt.' fflEflftAtt^*tfffiE«tt«**& 

a&sn, *©ctfcJ:-aT±El»**JsSr«J:i*»T 

[0 0 2 8] *»WK»»r>T. »Ettl§7C»*»A"r* 
BttBBfflABaFflCfflE^ajfce&aAStfl 20/im 

[0 0 2 9] *BB©¥«{tSBIS. HSAtt**r*«r 

±E*£*nfciMMMiBT*'3T, ttE***;M«« 
tt. #A»fr<*KfcKfr-f»B©WAfl:*ttA-r*JB 
«7c»ft»Rtte«ttC*AU toftflBU ffiEftSBE 
5E*#BiR»C«A£*ifc««a*©Bffl»fc:fe»r>"t. 
A^BfcWCBAJSASttfcBAttfr'fBBeJiD 
MSnfct)©T?*^T. BEHlt7cB«iiA-r«tltt 
B*©«tt*rt£3ar*-*#ffl©«tt. ttttft&k&'r'f 
*#flE«tta**&fcAT6fiB#*»-r«*at>ig» 

*«K±©«K£*sn. foctcioT. ±ebw 

[0 0 3 0] *58fli:»HT. HffEMiSE^^^A-TS 
BttB«©BE^»JB»*«3ft«5 »maJ:-p*5«^i 
&«. 

[0031] *B^©¥«#ttB». «Att**rr** 
■i mm « ii R t x ? y * ;uB««t«j»SB ft *-r * s« 

±C*£Snfc¥*#SBT*oT. IMMHr-fSBC 
BUr-f *R©tt Afcett&?*feM5c*£Stttt£MMK 

fc*lr*T. S««ffi£¥fffcteAafi3ttfcl*Att:ir< 
$BH£fOTLT. «Sfi©«Rh5>i?X$'aiRtt5n 

[0 0 3 2] *5S9!i:*t>T, WE«Ht7C**«*ASn 
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II 

[0 0 3 3] *5W!IC»HT. «lEf-^*;Ha«tt. # 

[0 0 3 4] **WK*HT. ftfe!«7C^<!:LT. N i . 
Co, Pd, Pt, Cu, Ag, Au, In, Sn, A 

l. p. as, sb*>6atf*ifc-a*fc»*Kaao' io 
[0035] *stm<D*mviF.mmaM&Jsm\t* at«± 

cr*iet. Jn»K.fcoTJIIME#AH4r-f*R*8A 

»flC»A«**frfcttfc«*©ttAtt7^**T*» 

h 9 >y*****T*IS£ 20 

5E«o»x««*s. B7=-;i*wra»Att7'-rjMi 

[0 0 3 6] *3K9JlC»*»T. BE^**^****. ffi 
Ett&7c*©&Afittfr&£iI 1 2 0 Mm^f*9©{Sllf; 

[0 0 3 7] **i«fcftV»T. BE^**JHK*tt. M 

oT. SC. J»E»*tt^-f**«. mEBA^ftCBU 30 

t, ttE-^TcwiBa^rt^so^tttfcttjBiarsR 

[0 0 3 8] *«9JC»UT. BEt^JMIWH*. tt 
Eftii7cft©*Aft**&. 6 0 /zmWrtOffidlC^filc 

[0 0 3 9] *»Wt*t»T. »E7^*JMH*tt. ffl 
EHfttt^-f*38«, BEteA^fflKHLT. ME-^tc 

fctfrtsnsafia*©*. 

[o o 4 o]. *5ewc»t>T. fji2?r*;MSS£«, if 40 

Ettli5E*©»Ali«*»6. 3 0 um£lrt©ttBCEB 
[0 0 4 1] *£91©¥«#tfcB©tttt#&tt. SBJh 

^A-TSXSi:, M*UCJ:?TflJE#AK*'f$IBS£*S 
AftStf. nEftlltt7c*«tSiRniCi»A*nA:t(ltt«i« 
©Hffl«C*5t»T. A^$iBe#L«»WT&#frlCfS 
A6&g£?Tfc-tt£X8<!:. MES«Sffiir*fUT«lBS¥ 
fr&#fflKBArtftfcfTfctffc««©ISAttSr-f*K-e 50 
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©§HS#«lc*n-C. BE«ttS**«»A3ftfcB#« 
*©ft*toEFflC*tt4. «JEi!SttfiS^«a5<t, fflEffK 
h?>y^5'©^^*;Hi«4©(»E«tt«W*B»rtI 
lc*Jtt*Eli*«. ME*-*^***^. ME7=-* 

aST-^7cw«sft^isj« #r 

nT430, tOitlUoT. ±Ei«*JMrt-*;:£ 

[0 0 4 2] *»"HIC»V»T, ttEttfX7C*«<«A$n 
fc*«B«©ftili*ia]lz*tt«, BEBttftttttBJ:. 
BEffK h 7 >*J7>9<»m%&- \ *;u««t©f»E»* 

[0 0 4 3] *389J©¥3S#&tt©83i§;£i£lJ. £tt± 
fc#ARir-r*B**l«"r*lB£. &Ig©!ffl£fctt: 
«fc*HT. »Afc£ttftr«fttt7c**a*?tt£aR 
KB-AffclSi. »riftfcJ:-3TWE*AB4r'f«*lt 
Aft. MEftktt5c*KXf!nic«A$n&«tt««©M 
ffl«*v»T. **«!BK:»Uttll¥ffft*rtt»Artft 
SriTfc-esxgi. ttE££SBi:#bT«K¥fT&$ 

AfcttAi*ft*fTb*fc«*©»**3r^*«TWi b 

7>s>***»jsr*isd:**-ra*MM*SB©BiB 

£|pj©g£te. BE£Att9-'f*#(fflE*ttft**&l£ 

fir*e*i#«asi-r« ; FftSft*fi*ei±©fia cs» 

6*1, *©CtCJ;i3. ±EB«j8**ifian-S. 
[0 0 4 43 **91lc»^T. mEttflUc««*A-9-« 
««««©ftlte!rl*l©IWE^»*»*ft*3j* 12 0am 

[0 0 4 5] *X9]©¥*»SB©Bfi^tttt. S«± 

K*A«^r-r*ii*»j«T*iai, Bxa©»*fctt 

Bksmt, BAfl:£ttft?«BttK*es&ttfcatt 

ICaSAT^xat. 3»l»CJ:-aTME*AK^-fB*» 
Aft, BEIftfl^*KS&ttC*A£tifcSttt{«©B 

ai**v»T. a**ififcjfcfu*»¥fffc*ffli::iSAdyi 

«fr*>-fr*i8£. ttE*«*Bfifc»LT*wmr&3& 
rtKHA«Sft*ff*3-a-fc««©ISAtt7-<BR-C|IKh 

7 > £ £®j&-r 4 xe t *#-r sf^sswsi & 

^fclCS^T, mEIKtt7CilE£9A'rftBKm«©AM 

*rtia:3i!*-r*»rt©«»i. »EiiAtt^'f*«»imE» 

*©itc*oT±Eitt36«3ij«s*i 

[0 0 4 6] *»WC»HT. fFEftfett7n^*«A-r* 
*1*«*©WE*a«»*ttft< 5 /imfeUT 

[0 0 4 7] *fl^©¥««c^S©Sljg^ffi«. £«± 
t#Amr-f*R**fiKr*ISt, I*l8©l»*fctt 
»C*l»T. ^Aft*ttfi-r-5ttJ«7C*^a««lc88tt 
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*©«««**» \zn \,xm»*niti3foKm 
A*ftsfTbtffca*©ttAtt*-f sk;-?***©* m 

[0 0 4 8] *5B9IK»^T, REllB§7C*a**AS*l 10 

[0 0 4 9] *5MIK»HT. *fi±K#fl**-'f** 
S»£T*I8£. KlS©ffi*fctt«lc*fr>T. feS 

jD*CJ:oTj|IIE#JHHr-f#«l*ttiMb**. ffi 

fTfcttfc««©»Att*^*K©»«tt**i***i« 

[0 0 5 0] *3MiK:*Kvr. ftb!«7C^tLT. N i , 
Co. Pd, Pt. Cu, Ag. Au. In, Sn, A 
1. P. As. Sbfr5a«ftfc-«*fctt1MMMW> 

T&tifia if* 6 n 5 *»* 5 o 

[0 0 5 1] 

MM!) *«9!©fPJ8fc"3V>T, HTfctMUT*. 

[00 5 2] »#m~6*iJ:tflM&m 7-2 2CE 30 

^-5 a - S i £g® J: *|*A^££ft 0 . 

^fflttAJftft««tfaft©ttai£fi<Rtt&ff$u a 

*>. UttrfflJiAftA&B**. ft*7C*©*Aft«ft*&. 

«7=-;uBJETiiAtt!r^*a##jst3n*aB*« 

fttf&A&S^tt&tt&A&attOBti 

<ftoTV»6. tfc*«-3T, ««ffllSAlftft&B4<ttE 
««5c«©»A«*frS. *7n-^fl*T»Att*-f 
*R#*«*ns*Hl*J©««©lBAtt4r-f &fiil£*'Jffl 
LT. «sjtUT. tt&fflfeA&fiMftfl 2 Ojtm&T 
T". TFTO^r^HH^JBrirrs^tT. BWiT 50 
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[0 0 5 3] Sfc. a#fflttAj££EM*<;*;£r<&«£: 
Jt*Hft»Ctt*ISA**^tttt««A©»«*J:^lfll 

©a-S ia«©*»4Mff4'f4J;5lCtt**»&T» 

«ttT. *H**A&«i'>i*ttttttA©#tt-i&# 

0 ©¥$*** 2 fiTF©** (&lt LT. «^FAl«AJAft 

c»-3fcA»«cisAttt*u, asc. ftttaafc*t> 

tett#*sii©#& • o ©¥Js»a« i sir mufata 
aBKfimi?S3 o timum) tuz>t. asinfit^isi 
«SAdE»ir'f*R*«»6n4. £ns©#«' fiatg© 

W***2BIT. *SC»aKttlKT©ISAttir-f* 
iTTFTO?t**«e*St4CtCJ:5T. TF 
TW4. »i:|;»«l:«t»Ta»TlhfeT F T*»#6 
n*. <koT, TFT©?ir*JH»ft*l*r*tt«iL 

t. ME^**;pa«*«. meiiktt7c*©«Afi«^ 
s. »7=-;m*TiSAtt4r'f»*i**»«*nsaB 

rtlcKBSn, Hi:. Jfll:tt6 0tfm£lT. 3&CB 

[0 0 5 4] *C. fi|3£J§7~8:fc<fctf§S#Jl2 3~2 

4 cB«*nT^« ******* tf*©ajs*ttc 6 

S©flaB**. WE* + *;U**fre. WI57n-;USffi 
T-5fc5£WttA3!FfiI**rr*ttAtt^'f*3&<»JS**i* 
aH*©t8«Ttt, a^ri4«AAfiEaL©tt / >^& 

«©*»T»«tf**iw«au ttnuca«t-e©a^ 
■?©**« K«*sn*fc©. ftffittJ&TfidttrftiiA 
j«*eaL*««u<fi<<i:«iicsH-r*. rat) 
*>, «M^**iiaMtt*a* £©»■«<. me***^ 

WE7=-^**T-*?e«»A*rtJft*-r 
4* Aft** **t»A£ ttS«H*©tt£A*ftAaft« 

-*7cl»a:«*lRlliAiSfi*«fT*>nTi»36:o^ifc3Bt 
[0 0 5 5] ttc. jlMK7c*&iaa*©&a0>SY£ffl 

^©e«*«, msft^MW^. mi27n-;ufis 
■c-*5Ett»A*fit*r«itAtt^-f«js«»dE*nft 
*BA©*#AaA&A*ttTi2. *#ftttAa&BB 

L#*«U 8 Art**fl#-*SWC»o 

««©««*» 6 Y*rti^©aa««. j»E^+*^««* 

5, WE7=.-;i'»«Tr-*5t«liA*rt**-*-*ttA 

©^+*;WK«*»*-rsc:tT. tJe*©t>©ctf3ttil 

*JMMM»S. WE7=-JPfi«T-*5EWtSA*l6l* 
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WE7=-^Marc-*7ctttSft#ffl**T* 

CO 0 56] *K, »#Jg9~l 0*J:tf|||#JH2 5~ 
2 6 fcE**ttTH*¥##*«*5 ±t«-©Wt*ttlC 

SSBKSL ©«£,&«. ftJ^«gttl«tt©£M£ffl©'?' 10 

*tt>fi©ttB-cs*. mmM7c%w>mmi£<Dx%\p}<D 
mmtLT4 o nmm<Dmfeom-?&zigs£, mam 
i«7c«*«Ar*«tt*«o**3EFrti©**tt, men 

#mttfti**B*L©*'>a«j! l 5tt.&. *fc. ttJK^ 

SsJjDS£±tfTt>, flmffM1Ktt©Jttt#rt]©ft£e*J' 
■T*«l38?r6lttft*fiEliL©*fl:*t, £*£LT«3EFIrJ 

ttTcXaUDfiVOiBff. M£UTMfc*ffl©*£E#T 20 
[0 0 5 7] ititt, W5fi©J:5C. tttt7C»S&l<B« 

+#&BB«©«t#ffl£Ai££fii*tftt 

3lHRl>D*««»C*lt6ttft*fi*iaioan«>»»*5 30 

j£fifW*tfil6ftfc^. ftfc, fl4i«7cii?8siDiiI«©£i«i 
*. EftEiD. *-©a©MjfixS**JlC3lft&c:£ 

[00 58] ME®aE7C^*n««<Dg|ft^(6]<Dfi$ 40 
tt. fflCttl 2 0 /tmet±T*«tt)4«»*L.l». 

COO 59] Sf#JSl 1~1 2*J:tf||*3l2 7 

~2 8CE«*nTH*¥*tt*Bfc*tf-e©llife&te 

L ©««.*«, ttK7C*&to«*afttt#A4>'f>fttti& 
©ftHT&D. J!ftfft7C*ft1n(H*©Stt$l«]. (Y3Wd) 
©*Stt«tLT2 0O tf mT*6. MSSEtE^I^D^ 

©*w*. itatt^'fx^tmEMttflMt^&AftrdENi 
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ffl*©ME«Mi:LT 1 »tm*«6£i»T*SV»i 

iiD*«©«j&«iWfE««***»6rtft"rfte«*«tt»r6 
jMHue«L©«&"3S'b**<, *fflwr«tt». 

CO o 6 03 ttc, ««7cill^Sa®«<ofiE'li*WEie 

^*i£«&*«9iU©«lCJ&asn4»£Ttt, -£©« 

CO 0 6 1] JfcC, 3*£tfm$q(2 9£Eft 

fi*-<*ttT**OTFT*fPRf*^tT, *t&©T 
FT6 1 l/TIi, i^- 

* JMBfcKH HfcTFT ©Wtttt. ^IC t O* 

ttakn*«**©wt©«so* t«toTanT< 5. 

[0 0 6 2] 1 ff ©fl&KX8ftlMtt* 6 

«WFfiI»ftJ«ft**fcllf*tt^-f#llC*»©TFTt 
ff«r*CtT, *n5«*©TFT©^+*;HM«ft 

*. *n5©|l*©TFT|BlTttttIi©tf&"3*j&*Bt 
A,£*SK, »fM*tt©3HSfc«nfc¥*fl£*Elia«»S 

«fctf&mvtV»fcTFT©fcttfc. *fr3Sffl<Wi# 

CO 0 6 3] H#Jgl 4*«fctf3 0KE*3ftT 

v>«¥*{*|SB&£tf*©8jft*i£CJ:ntf. ^ttOflS 

Ji5c*aMn««©M-«jKitTJEc<, *-©Poffl©flt£jttt 

¥«TC*#5. £©tttt©MftK7C*flUfl1Rtt©Pgfll 
£fiJfl!LT. frKCNSTFT. tUTfe5-*tPi! 
TFT£f£EiT-5^<hT. JfcJgLfcfcttOCMOS (ffi 

CO 0 6 4] BUa^feJ^fc. *fg9!tt. 
T5 0©^^lC«fcl3*?J«$n-5. ffi#mi 5*3<kOt3 1 
tE«*n-CV>«*»*S«ftJ:^*©«Jfi»a5K:J:n 

Mil: i 0 ta^|6]^S5£fi $ -Sfcteffitt^ -f ^Mfr , 
U— *f-9t h Z t»tt»li*©3t©W««:fT "5 - i (C«fc t> 
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t. «>E»ftttir-f*R©ii*«»«»jj*MA»i:7=. tr^mmimmvx, -?ut>%mi oi-fci^x. m®7 

[0 0 6 5] *&, tt»«l 6&J:tf3 2ClB**ftT 7 0 2 £«T* Zbt* BWfr*Aff&4»tt© 

l*fflt»fc»£Ct>*»fc»**#«wiat-C [0 0 6 9] 012te, ffi£fl&AfiJc:SfiI«£*BJi&-f * 

*6*\ *©«#JfllTS4Mia*©Sfi£UTtt. C «KISA 1 l^ttl**?) ©ft££tt£- 

0, Pd. Pt. Cu. Ag.'Au, In. Sn. A 1 0. «W*C«*ft*S**fieitL* tofc^^^T* 

1. P. As. S bSrfiJffl-T-S^t^T^-S. Ctt6* 10 £„ 012©^77lt TEM (Transmission Elector 

sa«ftfc-«*fctt«R««©**T*ntf. as on Microscopy : mmmm^mmm) mm\z£?T&Vi 

(io"cm-*s*) Tisftfti»*«>3S**«»sfc». iaa*sv»ttattfsfti*©«-ft. fl#o©**»£ 

¥*#*?<\©*fft*|RMtt&». U WflsUfc7*-^T*«. 01 2fc*HT. 

[0 0 6 6] ISAiGeAe«L^«<a:-S&. j«ftHlfcnic«fttllA 

WfflLfcTFT*«R±Bf3i»6Jlfc»*©¥iijH-C* n©«*fcit>fcW«a*fll©a-S l*«T«£Lfc 

Cn»fcfr-f*Kfc£*Sfc*"T**7 0 3**«U. [0 0 7 0] ft4mAft«t>ttfrR&A©#tt • A* D 
7 0 3 £ttK7C$KtojB©ft£tttt7c*$ln 20 2 ttTOfiRtf, AffWCtt. 0 1 2 *6#* 

** (£IT. «*) 7 0 0 £LTMtt, fHii«7c5!?£gA 5i5C. «#lS]8AJSJOTL*t6 0 #m&A©ffitt 

T £. naftfr'f *«!©«* 7 0 0 ££t?®ffl©#Sft tt. £*#fl#B«-^ttKttofcfi#fcl8Att*S 

fr-fJMMitMMfcU ««7 0 0*<p&il/r**fllS L/. SSK, ttttttA*«v>li&ttJgA©£tt • 

AfiScfi^iSffb. 4R#l$)llrAAA««7 0 l*«*aStt ©¥*3»AU ttTOWK, JWM9fctt, 01 2*6»* 

4. **iajttA**««7 0 l*ffl(r»T. h?>5?X* 4«k^lC, et^fi]^Afi)cfiK«ILd^3 0MnHUF«9©S« 

©^V*;HH«7 0 2*<»j£3*l«. 01 0C»t>T* Ttt. 8JBfcitt^«#fo»Art*fr^*R*<#Stt*. 

•513, *^^©ag*^-rST*-S. ttl&T©ISA1£^<$R-?TFT©* 1 **»ai7 0 2 

[0 0 6 7] »*Sl-6ftJ:Z«il*flil 7- t«dE"r*i tKJl-aT. TFTfttt. ttC+tUTO 

2 2£BR£ttTfr>SRH©%;Kfl©¥?MF£R&.J:tf 30 fMbRK^TSfcTflMlfcT FT*«*6n*. «to 

^■©Kifi^ttClWlfC^tiTKWr*. 01 ltt, tttt T. TFT©^ + *;MB7 0 2*«Mc-r*ffi«£l,T, 

7 0 0*6R#fttlA&£&Jft7 0 1 Jfe«gp*-C©agi8 HI OC&tt&RBatt. RR7 0 0*£. «||B7=- 

Lfl*ff*. 7--JH!S5 8 0t2T©. «^l*]iSABic »&8Tll*Att^*R#»£&n«RHfteXtttl. 

AWiL©7=-^WMft#tt*«ry?7T*«. 0 fiFRfctteO/imfinF. 3 SCARCtiS 0 /tm^TT 

AftftRRMiRtfSiftf, *©-3fc. [0 0 7 1] H#J37 ~8fc<ktfil*JS2 3~2 

4 0/tma*Tft*lU **l£U:jaE*Lfcfr>££a»fo* 4 CeR£ttTV>&RH©?tttffl©¥ift#&R«J:tf*- 

ft#fflj£ftRRL©R#ii*t$&'9'«SAtt. ©S»*SlC**t5l*»fcO^TRW*ff5. 01 3 

£|S]lc£ttSa-S i«tt©g«ffta£(CJ:Sls-AJ££ tt. 01 0C»tt*««7 0 0©£tt38rASB«*5Y3& 
KfcQ. R#fflttAJ$ftffiR#a-S lRR©flft©tt 40 fllc»5IEfib©<mKHT*X;£fi©^ft*§®jfcg 

Mfi®«t^U&oT, JfcfttfRT-J"*. RRLSSLfc?^-?^. *fc, 013©^77 

[0068] ::T'H/i©fi R#ffittA££RRL «. ffiiBjtAK^-fSR*. 7~-)mm5 5 ox:ti 

#7=-»P*iJEJtWUtt<&S#-f >bT'&£. d© 6ftW7=-;i'L&»fcRSLfcT-***LTl><5. 

»Ai»6a-S IS«T«J0, «^fS]i^A^fi 01 3*6fc*«J:"5lC. RR7 0©tt£Rft*6©tt 

fg#7 0 1 ca«©ISAl«**«*««i;o^5C4C«c -GRMbftO 0«imHTO**TI4. tt#l4la-AJ$ftR 

«. -f 01 1*6****31:; ffi^fisSArit 8tL©$'>**jt,6n£. chtt, 01 7 zm^xumz 

ARRLtfl 2 0*im*R*.*«RTtt. ftrtt&A&ft 8191 L J: 5 IC . ig«E9 0 0 ©3$ 9 0 6 -CSSAricg^ 

W4tttt«A£R*©H«l*ftttT»6ftSjKAa««t; fcUWBRU *«t7C****©*»T©**»Cffll*Sn 
ISfttttt«»T»<&oTt»«. Lfc*-aT. 0 6^ifi-C»flb&|QliA]£5RIIIL*9 

«*ffleA«fiKRLa«l 2 0ttm«T©*«©8Att 50 U< S< ^c* CitcfiH-* - *. 
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[0 0 7 2] 0 i oKjfcita, m*$n o oro 

<S^c7 0 ltd .ffii&rcai#*£LT^S<h£l-. fg*£ 

7 o o<7)gaiafflg6tij;t-5!gaEefi^(6iro§Ln©^ss 
itcTis. ttc. hioc*sv>t, m®7 o oosijias! 

**> S Y7jfi^©B6St b *t 3 0 u m£U:fcfcS«*lA]|i 
JMtftBBTtt, «#ffl»*J««EBL*<*SU BA 

#£ft5. l/ft^T. ««7 0 0©ME«a*»6Y* 10 
|6]^«SiPKb^3 o tfm6U££S.fc3&ttltK:TFT 

O^V**««7 0 2 *»«T*CtT. flE*©fc©<k 

Dtt«**tf*«ttC«nfc**{M6Ba«»Sft*. 

[0 0 7 3] H*^9~l 0*5«t^il*JS2 5~ 

2 6 K:|B«£ttTt>*ai|l©*«fl©¥»*»Bfc.ktf 
*©BiB#ttK*Jtt*ttBlCtHsTtt«ftfT3. 014 
tt, 01 0fc»TB«7 0 0 0>ftM#A (Y#lSj) ©fi 
$ c C»t*X*ftO«*rtIttJlJ«*B«L**Ufcy 

7 7T$>3. H14W3HT, W#AttflftftB*L© 
»j£tf-f>Mi, **7 0 0©ftl**l^cO+*WiEO 20 

©«7 0 0<DXjjfa<DMd\Z4 0 tfmti& 

B&tf 5 5 Otf. 1 6»WW7--;i'LfcttK»£bfc 

[0 0 7 4] H 1 4^6toA>*J:'5fC, ««7 0 0©£ 
NbGFlfilOfi^ c *»1 2 0»mEtT©BfcTtt. 
*I«*BB1L©«**»J16*1*. tttfTcXKUS 
£±tffc«£. tt#ffi£Aj£5E£Lft;*-rtt&tt&k 

B*-r*#|SlC->:7h"r*«*tT. ®«7 0 0©gli* 30 

ffl©ft*cCJ:&j£fi£M©tt#ttttXfc6&fr>. 

«. Bacfc-Sfc. Hi 7lC&t>T«tt9 0 0©AB9 

»im:imsft4fc». o 6 tt3fi-m«*rfi]ss 
artjnaiL*«*b<«i<&*ctf:fiH'r5. rat> 

5. B10fc£(r>T. «*7 0 0©ftM#|«]©Jfc£c#t 
1 2 0 » mKTTtt. +#a«*ftrt*KliL©«l*rt 

*3Srl*fi£«7 0 1 WSftftH. 
[0 0 7 5] Sfc. *«ES**«3FSbTJB*fc», 

7oo©»EJB«c*»t4eft*fi*ffl©an©i?»* 40 

SttT. -*S«Cfifc*j!Ffi©»ofc»fiBfc«;frfl» 
&J5fcfi£8 7 0 l««ff6han. »E. 01 0fc*JV> 
T. I«7 0 0 ©fitt7jft©:B£ C$120 /im«J:i 
-r*CtCJ:0. -fi©«Krrtltt**ftE(tL^5fiffiL 

x^t>n*o zotztb. *©«©«jfiisjj»*afcjt» 

[0 0 7 6] W#JSl 1-1 2*3j;c;f|*JS2 7 

~2 8 cEft3nTt>«£K©*&M©¥BttttB£J: so 
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tf*©«a*tt£fctt*&«KOl*TiMi*ff5. 01 
5tt. 01 0IC*JWrB«7 0 0©*fi2 (X7J|S]) ©M 

d cj*r*X3Erift©«i*ianajiJsii*e»L ftnufc;/? 

7T*4. B1SC*WT. ttttrfflBAAftEBL ©M 
SIOMI *«7 0 0©fi||l)7jlfilc©+*ftifi©e 
BT*I3, BB7 0 0©fiM^riR) (Y7J|Sj) ©fi£ctt 

SSSIft. 7r:-;Ha«a<5 5 orT. l 6mffl7--)l< 

[0 0 7 7] 01 Sft^fefrSJ^C. ®«7 0 0©d 
d 5 u m^T©IS^T«. A«5EJBL ©i£ 

ft*, sec, fn«7oo©«d3j*ium"eiT 
Ttt. «*fflttAj**#8*tt^E£>wiB*ftfc. t 

fit>%s BH0C*lf>T. <g«7 0 0©"tid7l<5 umJJl 
TTtt, +ft^ft©£$ft£A££tttt 7 0 1 
n&n£ttT£<. *3&fflBArtfiBSlL©tf&:3*fc 

*fflwp&i>. ac, 01 oc*ht. mm7 

0 0©Bd*5<imfit±fc'f*c:t»cJ:oT. -£©81 
*flWfll«*B«L***36LTl*6ft*fc».' *©»© 

nfcrtttB^BiMBfjWisn*. 

[0 0 7 8] M£3l 3i5«t^B*JS2 9CGB 

S*lT^6«i|!©*liH©**#aiB*J:tf-t©lia^ 
ttl:*tt*1MSK-3^TBiW*fT5. 0 0£«t<* 

EttftU l«©B*7 0 0*»6j**l/fcB^ttft* 
ftir-f *»m»©TFT*fMH-*ii£T. «»©T 
FT* 1 «C©aHfiJbKWr**«#i6BttT»4. 9- 
ttK#*fcBftfc¥»*iSBa«B&n*. »Attfr-f * 
Bft^r^BBT 0 2Cfflt>ftTFTO»tttt. £E 
*©»Att*-f*B©»AttTifHfc**l*. £©£«>. 
B Att©ft#ftB n *«*?©**© tf 6 o * i & -a T« 
ftt<£. 

[0 0 7 9] lfBCfi«7 0 0*>SB#GJ 

SSa*fi3F-tt «« t**©T F T SfPB-T 
**16*»©TFT©? + *JP««7 0 2ft 

Ba-rattflttfr-f »Bttw«©»»ttft«u -c-©ig 
A/^Bv^-tticBnfc*«»ii[B#fi6n«. 

[0 0 8 0] «Ji**iSB©7J'7 l -f 7*Th 

U £*««©£ 5 C 1 ft©S«±lcS7j®HR^^ft 

^-r*«^ct*ic^T. ^■*-ch*©tft#kjS 

-f >h»CHf60^"C^fcTFT©»ttft. #fT7J|Sj^ 

[0 0 8 1] B««l 4*3«kO:if*«3 0C££ 

*tiTi»*f5W©*tt«©*iJMM6B*J:tf*©ltjfi* 
ffiC«C»T,. ^t«C©®«7 0 0©M-««»tT«:<. I^fid 
©«J«fitMltt^'fBB*IBV»*Ci-C. *SK«T© 
tf^Otft^^Tt*. C©^^©m«7 0 0© 

WBftliJfflUT. H-BCNfflTFT. *LT*>5-*t 
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PfflTFT*ff«-f*Ct"C. ££Ufc#tt©CMOS 
[0 0 8 2] OJijS^fciiC. *fgB^tt. 

StffcBAttdr-fBRK. W4BRB© 
3tto»»*fT5iltK:J;0. 1ttKMmik*4 BK©B* 

BT»CHHfcfc*lSA**KJ:4*+U7©h?v7 

CO 0 8 3] ffi#m \ 6*$±tfR*>«3 2fcB« 

&&V»T. «t!«7E^<i:bTN i fcJfl^fc«££t>Bj*fc 
»*SH*Ct*tT***«. *©te*Jffl-C€*fi!l!i*7Esg 
©BBiUTtt. Co. Pd. Pt. Cu. Ag, A 
u. In, Sn. Al, P, As. SbftKlflT-BCt 

re&tu*. *1 (1 0" cm-'SK) TlSftfcttfio 

[0 0 8 4] mmmi) *%w*m>tzmmm i ©* 

5. *£850J©TFTtt. 7i?f^7hiJ^^I©iS 

ARS*R©K5<ytHg» J frH»»#K:JSv»*;i£j8* 

*. #S8BJ££S5LfcTFT©f6;fflfg|8<hLT 

BJWBKfcfMSTtftCfcttBSSTfcfc^. 

[0 0 8 5] BIB. *^ffi^J-CUi^-r5TFT©Si^ 
IgWlS^iU, «£fi&AfiJc:Bfg*££*ij;BLfcTF 
T€S«±Bft»&£fctt£©¥BB"?&S. B2tt. B 
1©«BB«A-A' -e«ofe»fffi01?*O. 02 

(A) -MB 2 (F) ©«K:BoTKf|siB**B*affr 
*. 

[0 0 8 6] *r. «7X«fgl o i±(r, 

y^ i J></fei;«k?TKj?2 o onmnmvmt'r^m 

a»5fc*"F*Rl 0 2 £©Rfc4r-rBR 

RtfSti*. SfcCJftECVDife * 
SUtty^XTCVDSlUoT, KJP2 5~100n 
m. flAfcf 8 0 nmOXtt ( I ffl) ©#AK4"r£K 

(a-Sil) 10 3£/£SrT£. 

[0 0 8 7] Rft^BKsfcfcttBfcfr-fBR* 
iC^oT^fiJcStl, »«©R*1 0 OiWKLiLTBjS 
Sftft^^f 1 0 4*R»t*. C©va* 1 0 4©R« 
10 0C»V»T, a'JvhttCa-S IR1 0 3*»BM 
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*ft*. HP'S. 02 (A) ©ttR*±ffl*»SJB,«i,-B 
1 ©«fc 5 IC. a-S 11103 At«R 1 0 0 U y h 
#C®MUT:fct>. B©»$Hiva*l (MlCioTR 
B4ftT^4tt8iS;oTV»5. BlCS^T, 
iA-A" T«»ofcBBi*<B2 (E) £fctt02 (F) 

lwflj£T5. ^HfiStfJ-Ctt. 01 (A) roi^c, v- 
ZBBl 1 1. ***;UR*l 1 OWtfHK 
1 1 2#. ff«l 0 0©*B:&l*lfcSR&afoK»o 
T, £©RfcffiB£ftfc#BTT FT 0 

10 1 (B) ©JcStC. V-*f8«l 1 1. ^-**;H8«i 
1 01iJ;tfFH>S«l 1 2*i. ISHEl 0 0©5M^F 

rsiiVfT^isjtY&oT, BceaanfettB-efc, 

«©atST±<HBfc<TFT*fl5RT#*. 

[0 0 8 8] ±IB7*£ 1 0 4£i8ttfc|g, 02 (B) 

JU*©nyir;Mft©*»Bl 0 5£#7X&&1 0 1 :£ 

i©Bt©*»«l 0 5+©-yir;PB«tt5 
0~2 0 0 ppm*«aST, ffSKBlOOppraT 

20 *3. R*l 0 0©«#T?fck #rfflLfcN i-f*>#a 
-S ill0 3iiteOT^D, a-SiKlO30Dg 

sioo t«a-r*«»c. =y*-;u©«B»ip*«a*i 

*T. ifiKIt *3&©#ffi*<0. l~l3CJE©*if5 
RtcBBAT. £fctt*»££ffl^T ©HT 
n*>©£B^TT, jD&ffig 52 0-5 8 0 "CTftl^W 
*»6ft+WflH. 0J*.tt5 8 OtTl 6«PW7^-;H, 
T. a-S IR1 0 3£*§A{fc£-fr<5. 
[0 0 8 9] d©BS. =yy;p©«*»iD«ifT*)ftfcltt 
30 .GBRl OOKttSTrftBfl-fcfcirvrtt. #7*g«l 

0 1 K*tbTSB#filKa - S I m 1 0 3©ffA<b*<S 
CIO, *§Att^fil?Jgll 0 3 atf£&3tl«. *UT. 

«*i o o©«ai«*T?tt. 02 (0 icts^x, £Ep 

l0 6T*T<fc5K, I«l0 0i»6ft&fl (B«i¥ 
fTft^fi) c8Aja»a*f?fe*u R#ffl&Aia£Lfc£ 
fttt*--f RKi 0 3 bftWfiUrtis. *tiCt«>© a - S 
IRJMti. ■€•©** a-S I Ml 0 3<hLTg|*. ft 
*5. ±EBAftftCfcL fcEP 1 0 6T*$n-5S«i 
¥fr/i*lP]©«i*lRli!SA^fiESIL(i 1 4 0 «miST 
40 &Z>. 

[0 0 9 0] ■€■©». 1 0 4*»*L. feAtt^r 

-f RR1 0 3 b©TR<t»»*l»*t"r*^M»B*ff 
5. C©IS. ftlCTFTW^ + ^^BBl 1 0*«. Mi$ 
(*^Sfi0iJT«N i ) RAlBBl 0 0A>&©BBa 

= 1 2 0/tmttl*J©ffiRi&«J:3K:, ^Att^r<^)l 

1 0 3 b©/"?^-->^S:fT5. -T^fc^. 01 (A) 
KiS^T. ffifBaS:l 2 0 ymHTi ITT FTWft 

*^b*i i o*»j«t*. mmaomtvx\t. 

Cffjtfctt6 0«m£tT. BBCttS 0 jt*m«TT&*1 
50 »f. ±B©B*-CHt:A»&aS**#'r*it*JT* 
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5. 

[0 0 9 1] *HJE0iJT«. ?gfiia^2 0 umttiZZ. 
o\Z, a-S i$l 0 3<nrt$-->>f*fi^tz. £ 
fc. ffiiiib;t«fc5fcpi (B) K*-r«fc5/<tffiBTTF 

T£«f£-r*i®Kte. ffi^i o ocD^v*;us«i 1 o 

fiiroSffiSB^b. ^lr*JMB*l 10O®«l0 0tfi)lt 

fc. eatty-rasiti o 3 b^/^-^>^-rn«. * 

fg93©$£7W#S*l£. WTWXgfCkO, «l:TFT 
OV-XWlll, HW>«112*itfft* 
;HHttl 1 oa»Sfc*JStt«*£fc*fttt©*att*'f 
*R1 0 3b*»»l*3*U 0 2 (D) ©ttSI£#£. 

[0 0 9 2] JfcC. ±EOIStt*«t&*IS*ttdr-f* 
Ml 0 3 b«K5J:5£. 0~ 1 5 0 nm. 

Tftt 1 0 0 nmOffilffCgKb^ *R*y- hJfrHU! 1 

0 itLXfSmt*. »fc5r-f *«©#«£«, ::t 

ti. TEOS (Tetra Eth Oxy Silan) fcJRfttU & 

l 5 0-6 0 one. fftl<»3 0 
0~4 5 0TrC. RF!/5;CVCVD»T$M*'*«L 

^JEECVDffi^U<tt^EECVDfefrJ;-3T. Sffii&K 
£3 5 0~6 0 0*C»SU<«4 0 0~5 5 OttbT 
»j«LTfeJ:l>. j&ltft. y-M«Mlll 0 7|#©n 
A*tttt**tfliaattfr'f SMIl Q 3 b/y-M6*K 

1 ti 7©JHWtt*rt±TSfc*fc, **£tt#*l?H^ 
TT4 0 0~6 0 OCT 3 0~6 0»7=-^*lfo 
fc. 

[0 0 9 3] 3l*ttt»T. x;t.^U>^i:ioT, 
KI40 0~8 0 0 nm, W^.«6 0 0 nm©7JU5- 
9A£j*&-f*. *bT. 7A5=*AK*/'W-=> 
^LT. y-hmffil 0 8£j&J*T-5. *6C. £©7 

0 8©*H*l»*»fl:LT. * 
fflC«fc«l 1 0 9 *»flWft. 2 (E) 

£«ST*. HMHftfctt. SeSWU ~5%-££*lfeX 
^U^'Jn-AStt+TfT^. «*0-)£fl[flKT 2 2 0 
VtTy-|»Ml0 8Otffi*±tf. *©*ttTll« 

raftJtbT&TS-fra. *#-=>n;t&{t^JI i o 9 omm 

«2 0 0 nrnTfe*. ft*. HOtfttll 0 9lt. & 

*fc#J*"r*KJPi*i:*©T. *^-r-5^-7-fe-y hy- 

MB«©fi*t±eiiMiifcikiaTifcie»fti-t3&»T* 
a. 

[0 0 9 4] jfciz, <*>K-tf>^[:J;oT, y- 
httgl 0 8 £-£©JHH©Bfl:#fJll 0 9£VX?<fcb 

t, iwiaBatty-f *Ki-o 3bfc^«ft cj'» *a 

ALT, F-K>mtt 
T. 7**7* > (PHi) flnif 6 0 ~ 

9 0 k V. Wz.li8 0 k V. h'-7"S£ 1 x 1 0"~8 
xifl^cra" 1 . 0tJxfi2x l 0' s cm" , tt5. d© 



13 ) #M¥7 - 2 9 7 1 2 5 

24 

3b©M*llla. 1 1 2 ate. &£TFT©V- 

h u-f >gg# ill, 1 1 2 tfc o . y- hmm 1 

0 8*J:tf*©«H©«lfkSl 0 9CT^^sn. ffiE 
*tt4toOT£A**i&lMBatty^*K©«ttl 1 0 a 

tt. li:TFTCft^;^«i i oti&z. 

[0 0 9 5] *©«, 02 (E) JCS-riiC. U—tf 
-*©!H»CJ:oT7=-^*ff^. -f *>fitAUfc^ 

«atta6«*ft l fc&att y-r *K©iaatt £ * 

10 6. iffllR, ffi«-r*U— !f-tUTtt. XeClIt 
y7 U— tf — (jfcg 3 0 8 n m. /WXffi 4 0 n s e 
c) €JBH, l*M-SKl 5.0-4 0 0mJ/cm 
\ #*b<«2 0 0~2 5 OmJ/crafTU- if-* 

SS«T'*5MEM«1 11,11 2©->-SJg#ttt, 2 
0 0~8 0 OQ/UX&otz. 
[0 0 9 6] tt^T, KJP 6 0 0 n mfiSCfcfcfr'f $ 

jK««^«sn:^*it«Mnieiuii 1 3ttT»* 
gf^y-r 3kHeffl^««^i:». teos^ 

y>£©«ffiCVDtt**t»tt*EECVDttlCj;-3T« 
NlieftK 1 1 3 fc»jarr*itf. MittHttlcWifc&flF 
ftJIfflteSISI 1 1 3*«»6n*. Sfc. S i H,£NH, 

-f*K€fflt»TiMjaMii 1 3e*jswn«. 02 
(e> fcjR-rttEv-*«wti 1 1. ***;w«i 1 

Oisi^HH >**l l 2*i&tt«MEfgttttKi l 
6/y-h*fe»Kl 0 7©IHB^**W-?*«»&U, T 

30 4.. 

[0 0 9 7] JMJBSMIti 1 3l=3>** h*- 
JH 1 7£Jge£bT, WAtf, *<fc^*>fc 

7A5-'?A©*lKS:^^->->yLT, TFT© 
y-*««fc*©EI*l 1 4, fc«fctfKl"f >«t* 
©Elftl 1 5£Jgf£T.5. *UT*«K. lftE©** 
gH£TC3 5 0C 3 0#©7--A£frl,>. H2 

(F) CitTFT 1 1 8£5Sfi££-i*5. 

[0 0 9 8] *TFT 1 18*. «t LT7f5=-^ 

h u ^^ffl©«aa**^©H**ae^'f 

40 S^tUTffl^fta^Ctt. Ill 14. 1 1 5©t» 
rn*»-*«. I TO /«C<E:S§B 

««KA»6ft«B*«ai:aflEL. «a'i 14, 115 
©«r»rft*>*to&©«s*»s**ffl©ffl^*A*fntfj: 

^. *fc, *TFT1 1 8*]«RailElK{:ffl^««d 

b. d©n>^i? f-#-;H£:frLT. y-hm^l0 8 

t*«i!S*is*r»«tr«E«*«-&tf«fct». 

[0 0 9 9] K±©**«Cbfc*t-3Tff«lxfeNS!T 
F T 1 18(1 mRZhZk&WlB. 80~120cmW 
50 s. Mlt*E2~3Vil»5&ff&tttt*5KLfc. * 
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rt. ffiftLttmuimMz&zftms - 2 1 8 1 5 6C 

[0 10 0] *B9ifcjanfcBl£W2©¥ 
BIMM*±tf*©Bi6j5rttK:ot»TKiprr*. *^J6 
BTtt. #5**K.kfcP!!TFTSfWrsiR©lS 

[0 10 1] filTFKfcl^T. 0 3tt. *^ISfi^JTiKBJ-r 
*TFT©ffWlg©«R£iisU flt$fflttAft£Btt 
S«fflLfcTFTSS«±ffia»6J&fc»£ffl¥iiHTr* 10 
5. 04 (J, H3©«Wffl«B-B' T3)ofc#r®0T 
»•). 04 (A) -04 (F) ©BKLfcflf^TffBl 
S««Ji*Jtffr«. 

[0102] sr. 04 (a) jc*an*j:5n, #7 

2 0 0 nma*©Rfcfr-rBSfcttBfc*-fBK. fi3Ji 
LT. Bfc*-fBBW»&&*T*B2 0 2 *»«r*. 
*fcBEECVD|fc**W*:/?;CTCVDttK:J:-aT. 
BIJP2 5-1 0 0 nm, MA. (£5 0 nmOltt ( I S) 
©*A»*-fBB <a-S IB) 2 0 3*BBr*. 20 
[0 10 3] JfcK. Rffcir'f BK*fcttBfW-fBBB 
KJ:oT»B*n. «tt©B«2 OOjWtJliLTBB 
StlfcVX? 2 0 4£i8tt*. 2 0 4©fi« 

2 0 0f;ioT. XUyhttta-S iR2 0 3#(BM 
EPS. 04 (A) ©ttJH*±iB*>6J! 1 *t. 0 
3©£5l;:a-SlR20 3«tft«2 0 OTX'J y htt 
CBSbTfcO, i««»tt7X^«nTl>«ttlia: 
?TW. B3C4JHT. ®mm$!lB-B' T9Jofc»r 
B#B4 (E) £fc«04 (F) fc*f«r*. *HSSW 
Ttt. 0 3 (A) ©£3lc. V— XfHtgt2 11. ft* 30 
)VWtL2 1 OfcJltf Kl/-f>B«2 1 2#. «*2 0 0 
©ABJWteSBJtoSrfllCf&oT. £©HCEB*nfc 
ttBTTFTftfPBr***, 0 3 (B) ©J;5C, V- 

2 1 2*». ffi«2 0 0©fi«|*fijt3Pff&*lSlC»o 
T. HfcEBStlfcttffiTfc. H*©#ttT£<WBfc 
<TFT*ff «Tf*6. 

[0 10 4] ±B77^2 0 4*RWtft. 04 (B) 
fCSI-JjiC. X/ty^'J^ftlCfcoTRBO. 5~ 
2 0 nm. «*.!£ 2 nmdi'r^ Vc~y'r)VWk2 0 5 (ft 40 
¥£N1SIi. 0. 4^X^2. 5, 0?A.tfX=2. 
0) SiSBW*. -eUT. Cin^*^il7c3?H^T*fc 
«^Fffitt5?B8^T-C. Jn&i&g 5 2 0-5 8 0 CTWS 
M*»5ft+WM. WfcUT. 5 5 0*CT?1 6BSM7=- 

[0105] c©Rg, =yfr;MR*«iii*«fTfon;fcR* 

2 0 0C»J6T*a-S i fig 2 0 3 ©SBttdiS^Tte, 
Sl£2 0 1 CWLTSfiaiSlCa-S i KM 2 0 3©*SS 
ft*»fiC«3. BAttfr-fBK2 0 3 aaWBdEan*. * 
LT. fl*2 0 OWHfflBBTtt. 04 (C) 50 
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T. 5cEfl2 0 6T*-f«k5K. i%2 0 0 4>5flt#A 

f&&LTt1£&&f(%m2 0 3 bi«MSn5. *ti$k 
ft©a-S iRBttt*. *©i*a-S iK2 0 3iU 
T»*. fcfc. ±E*BAlSfiKfiU 5^312 0 

n-6««t¥ffa3SriPi©«*i6iisaj«*E«Ltt. 8 o 

tfmiSt*5. -£©&. "7X5^2 0 4£R£U BA 
ttir-f £R2 0 3 b©*gftg|$fl-£l&4cLT, 'B^IUja 
B£fr5. 

[0 10 6] ^©B. 03 (A) llfc^T. SHCttW-r 
«TFTOft*;H*2 1 0©*B*flI-B«*»6. 
ffliiK5ES <*Blfi«TttN i ) BjR)Btt2 0 0 ©&$&;£ 
fll::»3B-«i»**Tr©BBb*«3 0 um£U:i£fi 
•fcSE. «fttt4r-f*R2 0 3b©/^-r>yftff 
5. **B«Ttt, WBBiba»6 0tfinift6J:5 
fc. USAttdr-f £&2 0 3 b©/^-^>ySrfrofc. 

0 3 (B) V-X(S«2 11. f 

+ **B*2 1 0**tf KU-f>R«2 1 2#. B«2 
0 0©*B*rtIiBBft*rtlK»-3T. Zl©MeEB3 
nfcttttTTFTfcBfcrsRCtt. ffiEBftb^PMR 
\zmm2tizmMb' #3 OMmKli&SJ;^:, £ 

Afc*-f BK2 0 3 b*/t*-=>*rntf. #£E© 

[0 10 7] K±©liCioT. BKl, TFT©7- 
Xfg«2 1 1. 5 L v*JU«B«2 1 Ofcitf KU-f >B* 
2 1 2*5ft«&ttftRtt£&«Btt©ttAtt^<BR 
2 0 3 b*»»jfcS*l, 04 (D) ©tttt&ft*. 
[0 10 8] ±E©8ttRtt&ft««Att4-'rB 
R2 0 3 bSBSJ^CMfl^ 0-1 5 0 nm. dT 
BIO 0nm©BJ»©BflS^<fBBIfcy-H«WB2 0 
7 tLTBXSI-r?). *HJS0ilT«; y-h«esR2 0 7 
©lSW35fttLT^y^ , J>^ife*fflV»fc. My 9 
U>ytc«, ^-yy hil/TBftir-fB*BK 
f^U >**©*««*»* 2 0 0-4 0 0 , C©«Ifflrt© 
BB. 0tJAti3 5O*C. ^Ay3"J>^BBBI4BBi 
7J^>T. 7;UJ>/BB=O-'0. 5. 0«Jx.«O. 
lHTttfc. 

[0 10 9] 9I*B^T. X/1y3"J>yfet«tt>T. 
BB4 0.0 nm©7;U5=«>ZJte*BW"S. -tUT, 
7;i'5^'5Aie*n^-->yLTy- hmffi2 0 8£ 

B) *aAT*. H-K>^*XtLT, y*7> (B 
iH.) *B0». DPii«ES:4 0 kV~8 0 k V. W*.tf 
6 5kVtL. h*-Xi«lX10"~8xlO ,1 cra 

mtf5xiO'. l cm-'i:t5. d©XSC«fco 
T. 3F«**«ftA*nfc»Jitt4r<Btt2 0 3 b©&(§ 
B2 1 1 a, 2 12 aft, BCTFTOV-XBB2 1 
l*J:tf KU-f >B«2 1 2£fcD, y-hm®208 
Cv^i?*ft^««»*tftA*n&V»tlAtt4r-f BB2 0 
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3 b<Dfg*2 1 0 a». ilCTFTOf t*M^2 1 
OttS.Z>. 

[0 1 10] 04 (E) H^-fck^ir. U— !f 

tS*tt***ftUfc!Sfitt4r-f $882 0 3 b 

K r FI*->T1/- tf- (&S2 4 8 nra. /tJP^ff 2 
0ns ec) SrfflH. 5 0-4 0 0m 

J/cm*. !ifil<li2 0 0-2 5 0mJ/cm'TI 10 

SWTfft6i»EV-Xt*2 1 1. WtfFH>l» 

2 1 2©v- hffiettt. 5 0 0~9 0 0 Q/DT&o 

[01 11] ttl>T. HJ* 6 0 0 n mmmoWtitn % 

&£iiK*fe<iJ8i2 1 3tisX&f$.-rz. mtwzmz 

«H**ft. TEOSfcgt&tLT, CiniS^i:©^ 
•^XTCVDft. feL<tt*'/>&0>ttEECVD£&& 
V»tt#SCVDScKlJ:oT. IMfcir-rfcBISJMWn 
tf, fttt«BttKa*&AjlfttaMieJUt2 1 3 0<ft6 20 

CO 1 1 2] JIMftftK2 1 3\Z3>*{? h*- 

^2 1 6*»jfcLT, ftJHtm. «*tf. 
TJl'S^ACaHBtfcioT. TFTOV-XtSfc 

•?-<0ffi^2 1 4. *5«fctfKl"f><Sffi<!: 2 1 5 

*»JW*. *l,T»tiC» *$©:/7X73?B£T3 
5 3 0#<D7=-;HfefT^. 04 (F) (C^TT 

FT2 1 8£5tfi)c£-B-S„ 

CO 1 1 3] *TFT2 1 8*. mtLT79 : r<C7'? 

hV97>m<Dm§,&7jim : f-v>ffimQ®%Z'{ 30 

***iUTJBH6*fclCtt, «S2 1 4£fctt«ffi2 

©«*ftA*T*. *TFT2 1 8e*ltft*B 

»UB^«*£K:tt. y-htt2 0 8±tfe3>^i? 

-h«S2 0 8&ftttSft«&S£?«Ett€llS-&tfJ: 

CO 1 1 4] £U©*lfiHKUfc*«-3Tft«LjfcPfflT 
FTI1 tJUIMl&ftft 6 0 ~ 8 0 c m'/V s . E3fi 40 

[0 115] CJISgCT3] *&H£fi)fr>fc£;Iitt3©¥ 

[0 116] H5«. *$tttt©ttS£;i%L «l^r&I«S 
fl.e£:Bft*£*'J/B LfcT F T £S«±iBj&»5 JLfc*&© 
sfSElT'^O. V-X«*3 11. KU-f>ft*3 1 
2. 6itfff^a«3 10fti*. ff£SS*l&TF 
T£jKIK7c*$llDfttt3 0 0. «t#fl$S,!fijc;Bft*3 0 

[0 117] Uttjffll, %MM2tm%(»T.n\Z±o 50 
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T. ;»5*»fi±fcT«iK. a-S IR3 0 3*J£«W 

a. a - s i k 3 o 3 otsaft«i&fi-r-&flkiK7c 

^roaAffl«-7Xi7 30 4tLT. $JPl0nm~2 0 
OnmCilf. W*tf5 0nm©g|ftT?BMfcfr-f*gt 

0 0®»»Sl7f>m;i«. a-Siffil3 0 3 

*3 0 0 £©££. ft*3 0 OKfcHT. 

«C»J«T*TFT©«tt»KfcGlV»£3a©ft;£. iP 

H5£SSnTl»*IMI»*©ft*3 0 0©fi(KF 
|6|©g£T&£8e8ic£> 1 2 0 um£U:i&SJ:3fc 

r*. 

[0 118] ^©&, Z.<n-?7,9 3 0 4lC«toT, X'J 
•> httCa-S i!3 0 3tf££LT<r*Sft*3 0 0 
fc, =yfr*fc£©IMMfcei&ST*w*©«»6in 
*. »E*lt«l4JJ:C«llS«!l2tH*tff'5. *b 
T. CO a - S i Si 3 0 3 *. ^JgttgB^TlCT, HQ 

mm&s 5 0"cti 6mmmm7--fr-?zz.f?fe& 

fiseft*3 o oft©a-s ins o 

3C»lr»T, a-S i&3 0 3 ©# ?**KflBCSlI;& 
WT* « KJP*l*l K tt*«ft L fclK&fttt Att*r $(g 

3 0 3 a*«»j8*n, ft* 3 0 0©ffi22a&Tti:. ft* 3 

j£ftUft«jttfti»att^'r»K3 o 3 b*«»i«*n6. 

ttftftttAtt 4^**3 0 3 b©*B13 0 6£|6]©J5)c;B 
EIRLti8 0umaK'?&«. 

co 1 1 9] ±&<D£5ti.tem7i%zmmtzftsb<Dm 

*3 0 0#. ««±IC**#flEUTt>*»*K:tt. £© 
ft* 3 0 OKat^flWWMtfr-f JMI3 0 3bCit»T 

*©&, tx? 3 o 4$tSL, mm&toai&ir* xm 

3 0 3 b ©*£&$#£!$£ LTSTf Bfl#fit£fr3. 
CO 1 2 0] 0Ut©ISKJ:-3T, «l:TFT©y-X 
ft*3 11. KU<>ft*3 1 2*5«fctf^**;i,ft*3 

1 0*S&S£ttfctt&&«Att©1MM£4r'r*K3 0 

3*^^n. xiiiMi. $SKfl2&FMX©xs* 

!TB»i:t4TFT3 1 31fi%&t&. 
CO 1 2 1] C£ffi044) *89!&JBir>ft:£i&M4©¥ 

[0 12 2] 0 6 \t. #3iJ60iJ©18il£^U flt£ffl|g 
B£5fttt€¥UJI LfcT FT ft«R±ii*» SSfc*^© 
¥EiaT&9. y-X««4 11. h , U-f>ft*4 1 
2. £«fctf-3 1 -r*Jl<ft*4 1 0*£tfff«S*l6TFT 
<t. «!l!li7E^€aSia-r5M*4 0 0«»:. «bEFI«ItSAlSfi 
ft* 4 0 3 bt©4fc«KfiB**-rHT*4. 

[0 12 3] ^SgCTl. **«2tHa©lSlCi:-3 
T. #77.S«±KTife!SI. a-S i||40 3 ftjsjaft-r 

4. a-SiR4 0 3O|gfiftt|jifit4iMljc 

5g€raSJlJD-r4rt:«)COTX^ 4 0 4 t UT. flfij«7C5!l<&jS 
lin-r-5fci*©ft*4 0 0£x;U-*-;i/(i:LTW-f.5BS 
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Jll 0 nm~2 0 0 nm, 0 nmrotftH % 

*£4 0 0<D&ftZ3.y?>#-?t>Z.fV, a-Si!&4 
0 3liMK7c*$XKffijlni-r<b&a{>«>(a«4 OOJW 

[0 1 2 4] *fl>«-. :«)VX>4 0 4CJ:9TX>J7 
httlla-S i®4 0 33i**fitTV>*«*4 0 OH. 

5. *l/T. Jlftfc^JSttflH^TlCT. Da^SS5 5 

®«4 oofiTti. a-s imotiyz&fiLommtzm 

fifc* faT & zmmijfa left -a TSSAfiKS b fcfffZ&fiSS 
JHtir-f J&&4 0 3 a#Jg£3ft. 1^(4 0 0<DJ^fflgl5 

*AiK»-3Tisftj«fiLfc«iaftBatt4r-r*ii4 o 3 

b (KT. *ifE&B£fi*£|ltt^'fSSlBf|4 0 3 a<h«ifi!cfi 
ISAttiM'MU 0 3 bi*l8WLT«F*4 0 3T**r 
ttfttfftS) aWMteft*. tt&£|gJltt*-:f *IR4 0 
3 b©£E|J4 0 6#ffl®j££EHRLI&8 O/imiSTJb 
■5. ±EOJ:4ftttii7G*«IIUlD-r«ff*4 0 0«tX«i 
±fcttft#aEUT^««£Ctt, £©»*4 0 0fc*tJ 
<«Sftttir'f*il4 0 3bC*^T'b. «JEUfc-* 

0 4£NticU tt££lftAtt^*R4 0 3 b®?Stt 

[0 12 5] W±WlSH«k-3T. «tcy-^««4 1 
1. HK>f«4 1 2ftitff t*;H«4 1 0*t 

T5TFT 4 1 3©«ttj§«<hft3Stt®l£Att'b-'fi& 
K4 0 3#»jfcSft. £l&. Htffl. *JSH2iH« 

©IgS:STBe?Ji:-r5TFT4 1 3 
[0126] C^fiS^U 5 ] *52^<D*iS*SB^ck^ 

«Ttt. #?X*«±EaHS©TFT*fls«T*IR©I 

«All*«lt©K9</tH3i**lB*«#tt*lll. ftK 

tt^JJ'T-f 7v h 'J £**©B*;*-f y¥>ifT F T 
[0 12 7] IS] 7 *B£ffl?ffi!grsttA£*£B 
U <H*l*HSAJ«ft««*«lfflUfcTFTtAS±ii*» 

(A) *"E>ia7 (E) ©«Ct£-3Tff«Ig*»JH**ff 
SnHStt. (Wl£l±fl)T FT ftt to 
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[0128] sr. ^7^*s±ii»fk*--f**»6a* 

T«Kft»*U. BIJP5 0 nmgSff)a-S ii^M 
U a-S IK 5 0 3£fi£lg|-fSa -*©», a-Sil 

5 o 3©i$Afl:£ttftT*ttttx££3ft&fti-r*fc© 

©TX£ 5 0 4*Rt*. IttCa-S IMS 0 3*<gM 

ana* sc. «fcii5c*taiR*iiDt*fc«)ox;p-* 

-^"C**«« 5 0 0 Sr^ggr*. 
CO 1 2 9] ±ffi^X? 5 0 4£^fi!cLfc&. BttBC 
10 £oTmBl-nm4>~y*)Vm*lilMtZ. *LT. CI 
©;l!f5*«4R**BttBB«T. WAtf 5 5 OtTl 6 
• WMSKTi-^LT, Tftffia-S i Bg5 0 3 £*§ft{b 
~©&. 0 7 (A) fcfcux. -~jtr)VWM 

» LTSfiJ&lSlfc a - S i m 5 0 3 ©ftAfkOTBC 0 . 
ISAtt^«R5 0 3 a*t»J«Sn*. tl/T. SC85 

oo©ssfig*artt. ^ep5 o 6T^r«tpc. ag^5 

ft. «3&lSHSA*ftlxfc»Attir-f *R5 0 3 bifiJ»A 
20 Sft-5. W^Ca-Sil5 0 3Ol«lt -to* 
Sa-S iM5 0 3£l/T83. *-©&. TT.^5 0 4 
ft|»*LT, 0 7 (A) ©«&£*#*. 
[0 13 0] «t^Fl4MAf£AUftliAtt^'f *R 
5 0 3 b«^Bft««-*l»4LT*^W»ll*ff 5. C 
©ft. 07 (B) H^-fi 5 C. -oO-y^rJl/^iDffi 
«5 0 O^&W^rlAlttAAAU^tt^lfiltlAtt^'rWR 
5 0 3 bT. «£ (***«Ttt3fl) ©flte#*ttff 
•Cftt^tfc»ttm«5 0 3 c*^figr4. ^Ott. 0 
7 (B) K*V>T. ffiE&£B0iTB9!UfcgJBa4<l 
30 2 0 jtmfiLrt. £Bibtf3 0 ymfiU:. Hdd*5 
Jbfc;6c*J:3fcttfiEJ£ttRtt5 0 3 cft»*t«t. 

BK"T*tt«»T*«. C©«tt»tt5 0 3 c 14, »K. 

^t/«tS®«T**. 07 (B) Jia-SiM5 0 3<D 

ars. c©^, *#fiitSAtt*'f*«5 0 3'b«>3F* 

tt*»*Iy^>^l/T. 0 7 (C) 
[0 13 1] *JC, ±ffiCD^Stt^'f^l!ji5 0 3 b<Dffi 
40 tt®«5 0 3 c*«5J:9t'. RJP1 2 OnmllOi 

WPSOOnmfiftOT^Sn^ARtrifflirft. *l/ 
T. 7^S = ">ARt/^-->ifUT. 07 (D) IC 

VX^fcUTfifttfiW*5 0 3 cC^F«* (U>*fctt* 

ftfc^«E5 1 1 a, 5 12 att. S1CTFT5 1 3 07 
-7WS11. HH>«*5 12tftO. y-H 
50 ffi5 0 8C?*?£ft7i$*rtf&A£ftft&>W*5 1 0 
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att. &ICTFT5 1 3©3^*;Mgt£5 1 0 tts.%. 
[0 13 2] *•©&. U'— ?f-jfc©RatE«fcoT7=- 
;U^fTt\ ^*>aAL£*&&©?Stefl:£?T'5£|ip? 
fc. ±E©*«*»AIST»»tta«$&fl:UfciStta* 

5 0 3c *BftT*RflttMSR®tiatt£R«s-& 

to 1 3 3] m^x, o o nmmm^m^^m 

K*«IUH6IH»tUT*rilf *. RUT. 0 7 (E) »' 

■Kl:ioTTFT5 i 3©v-*RS£-WiCB&* 
BE« 5 1 4 , i3<£tf K K >mm 5 15 fcRR-f*. * 
©«. 11515^1 TO&£S91R«K*&&«H* 
RS5 16l::RRU *«»H»T3 5 OX;. 3 0#© 

7——)V&m*. 07 (E) CSTTFT 5 1 3£SSJ6£ 

[0 13 4] **««TfMLfc7*^7-TMJ*a 
RRTtt, 100M5 0 0*^fiKfiLft««lc^att 
$r-f*R5 0 3 bT. -?-n-en3<a©TFT5 1 3 ftfc 
8?«fc». iIftS©3tJ©TFT 5 1 3 tt, R3CR 20 

-©»fM*tt**r s z. t tfc*. 

[0 13 5] ft*. e*tt4r-r ^ftWCfli 
HfcTFT^ffl^T, 3X 3©7^5 : -'i'^ r VhiJi'XS 
**flsBbfc«£. *TFT£«R-r*ttlltt4M , *R 

6t3l»TV»fc. CftCfcfU *RJfiRTtt. 3f@©TF 
T5 l st^tr^-yMKtfSoSaJiUftgRlc, 

RR©mXnB©TFT*#-j-*7*?.f 7>MJ** 30 
gftTtt, mXnRTFTW©»fWtt©tf&"3**. 
m<S©T F T ^;k~:/ffl©»fft*te©tf5"3*e*-©SB 
S£&&T£S. cniCtD, WtLT, 7?tV7"V 

SLifcRRfiRflttfr-f *R5 0 3 bO, RR5 0 0© 
ttfrffl©-;£«©RR*Rftttir'f *K5 0 3 b£*l]ffl 
LTT F T 5 1 3 «ff R Lit**, S« 5 0 0 0fl#fflRj 
Ma>«fiKfilSatt^'f*K5 0 3 b£fiJ/8LTTFT5 
1 SSftOTSifcT, ££ICTFT5 1 3B©»te© 40 

[0136] (RRR 6 ] *8R € ffl tifcRRR 6 IC? 
T 1 9 P T F T t &ffittI!CftR Ltz C M O S RR ©13 

©KW£fr5. MK7C*«:Bftrr«fc£ 
© 1 -?©RR4> £R#fflRAR£ L^«b&AJftftttOtt 
5r-f*«KlHLT. & 1 0©ffitt©fi^|Sg^ffl9©tt)*fi 
RI&ttfr-rRRT. fn-fnNSTFT, tJitXP^T 
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[0 13 7] B8». **«S«TlftWr*TFT©ffB 
Ifi©$E££*-f 3 P®0T , &5. 0 9{i. 08©tP3»tE 
8C-C T«Ioft(fBBT»5. 0 9 (A) *>&B9 

(E) ©Rfctt^TRaiStfRfcRfrT*. 

[0 13 8] £t\ 09 (A) C^-fcfcSK, 
«6 0 1±C. BAtf^y^UV^SCJcoTBJPl 
0 0 nmB*©Bft4r-f Bj^S&STttBe 0 2 SrJ^fig 
■f*. *i:iECVDffii:«koT. RJP2 5~100n 
mffiHrtT. 0»J;L«JBtJP5 0 nmOltt ( I M) ©#A 
Rir-f *R (a -S IK) 6 0 3 £ fiSRf*. 

[0 13 9] *K. RJP5 0 nmSflE©Kftir-f*R* 
fcttSfc*^«R*fc«fcoT»Ranfcv;*£6 0 4* 

istts. c©v*2 6 0 4*rh»ki»su tti&xsst 

£«*rt"5fc»©ttA.Pfcfc6RR6 0 0$f«Jf5. 
ftoT, f§#6 0 OSiLTtttCa-S i!6 0 3*< 
Bfi-T*. 0 9 (A) ©ttB*±H#&a*i. 

0 8©«fc-5 fcjRR7C«*ttA-f*&»©R*6 0 Ofcffl 
UT. a-S IR6 0 3A^SatT*50, a-SiR6 
0 3©R©ttftl*7;*93nTV>8tt£&&?Tfr»*. 
,!©££. 0 81C43UT, IS*S6 0 0©fi$ft^lfi]©fiS 
c*«l 2 0 jtmBU:. Rd#5MmGU:&&&J:5lC, 
««8 0 0*»*f*. HftCfcD. «©l8T+»«t 

[0 1 4 0] ±B"7X* 6 0 4*£RLfcR. B*tiR 
K- y T )VSb £ V»ttB*=. y ©= y fMAMm 
*fc£#7X3t£6 0 l±ffilcB*U. •?-©&. 
-(3T^-MJPTfe«l^-l*-5. C©|S5©^ia7Ki«?Kt© 
x 7 ^rMSS 5 0 ~ 2 0 0 p p m^IS T'. fiFSL< 
BlOOp pmT»5. M«6 0 0©gC^T«. tfffflb 
fcNKt>i«a-S 1R6 0 3 iSMLT*0. BR 
6 0 0 fC*tJ£f $ a - S iR6 0 3©tt#fc#?S:2 9 

Ctl***«7C*BftT*fctt^fStt*B«TlC*V> 

T. 5 5 Ottl 6^fK7--;H,T. a-StR60 

3*»ftft**4. 

[0 14 1] d©(S, 09 (B) Cas*n*«k"5lC, - 
y er^©««Bln*«fft>nfcB«6 0 0 llfeHTH S 
«6 0 lC»LTSSWfiCa-S iR6 0 3©^S^t 
#fij:»). RAtt^-f*R6 0 3 a*»B«*n*. *U 
T. <S#6 0 0©^32<iB«T«. 09 (B) K*HT. 
*HJ6 OeTS-TiilC, BR6 0 0*»63!f5X*«t 

sfiKfiufc^-r siiR6 o 3 b*«»issnft. *new© 

a-S 116 0 3©ffl«tt» *©**a-S iRtbT 
R*. H*Rl>T. VXi7 6 0 4i&|^*L. tf-ft 
ftRWrftCfCBBtty-f *R6 0 3 b©igatt*«) 
fi-Tft. £©fcS©U~»f-3tt£LTtt, XeClX* 
•>7I/- tf— (5$fi3 0 8 rim. /^;UX4@4 0 n s e 
c) U---»f-3e©B»*fl:tt. B«WKi!f5 

7l^2 00~4 50t. 0tjx.tf4 0 OtlCiD^L, 
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x4ul/*-««2 0 0-4 0 OmJ/cm'(Dj||^ 
«flj?ltf 3 0 OmJ / cm' OX*)l>*-®&-ZfflfttL 

[0 14 2] •?■©&, 09 (C) lC^1-«k^(^ WZT 
FT©FK>IS«. ^ir^HMt, *«fctfFt"f >(■ 
^«^-n^tl^tJ#ffitt<S«6 0 3 n. 6 0 3 pt^5 
»Jittir'f*Bt6 0 3 bS»L. fnaftoi«e$i7 
^VmibTjfe^FfltfPISrfTS. £©<>:#. g|8H^ 
I^T. ^SIa*U 2 OymWT. SIRIbj!i<3 0 jim£U: 
£&4<fc5K:?S14{tjS«6 0 3 n. 6 0 3 p tts:Z>wl& 10 

is*tt$--r*ii6 o 3 b^-e-n-s-'n^Egr^^tT, « 

<*«6 0 3 bTTFT©^**;HB«*»*r*it 

[0 1 4 33 ±l2CDfilttm*E6 0 3 n, 6 0 3 p^i 
ftttatt4r-f*R6 0 3 b£«o BIJP 1 0 0 n 

*. **»«TI4. y-Hfti«6 0 7©jSKj!riSa:L 
TTEOS*W»i:U M^&tCiIlX3 5 0*C 

T. RF75XTCVD8rC*M* 20 

[0 14 4] §|#*V>T. 0 9 (D) JC5«-rJ:5JC, * 
/ty^U Vjf&lCJloTKJM 0 0-8 0 0 nmCD&ffl 
A. M*tf6 0 0 nm©KJPT7;i'3:i9A (0. 1- 

2 5*!©>'<j3>££tf) ^figlSL. KT^S^'JAI^ 
;^-->ybT. y-hff6 0 8. 6 0 9£Mf 

[0 1 4 53 *K. -f*>H-t;>^ftCJ:-3T. 
tt«S.«6 0 3 bfcy-h««6 0 8. 6 0 9£-7X£<h 

fcf>y#*<hLT. (PH.) *3«fctfv# 30 

y> (Bi H«) £EK !ffi:t©«£tt, il[Ij£«EE£ 6 0 
-9 0 kV©|&Hl*3. WAtf8 0kV. &#©«£&£. 
4 0 k V-8 0 k V©®Hf*3. #J;Ui6 5 kViL, K 
-Xftttl x l 0 IS ~8X 1 0'* cm^OltHrtta 
tf, Mz.\t')>&2 X 1 0" cm '. *^S5X10 

[0 14 6] ^©XgflioT. y-|>lffi6 0 8, 6 

0 9ICT^^$n^W2A3n^^TOl 
TFT6 2 0. 6 2 1©ft^KS«6 10. 6 1 1 t 

*s*?wt;h--bf>^rs. c©*s*. Ng>©7ft<nfiH 

«E612, 6 13. P$!©**Efe««6 1 4. 6 15*< 
JgjSSft. 09 (D) N^+^JPSTF 
T (£TF. NT FT) 6 2 0 tPf tWMTFT (JU 
T. PTFT) 6 2 1 i*»«T6Cfc*«T**. 
[0 14 7] *©». E9 (D) CwTJ^C. U— »f 

!6*«)fStt<t*fT3. U— *f-#iLTtt. K r FI+ 
U— tf- (ifitfi 24 8 nm; /Ut^lB 2 0 n s e 50 
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6 2 2. 6 2 3. 6 2 4, 6 2 5£^J«LT. &Jf3tf 

oT, TFT6 2 0, 6 2 1 ©WI£«fctfBE&6 1 7 . 
6 18. 6 1 9£JgJ5S-T5. *LT*»E. **©7*7 
X"7*B»T3 5 0r. 3 0»©7=-;P*ff^». TF 
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ntr^^m^mm^ mtvx, b2©ti&kio2« 

iBCaiR«K=yirJHiaWlDftfT53fiFttTfcJ:^. BP 
13, *flj*fitt#ft«5r<*K©±ffima»SffoTt>J: 

*©*ll*ri6>ir*ftt)0lCN i lffi*fflUT7'7Xv 
ffllCioT. n^y^©»a^*nS:fT-DT i fe«t^. $ 
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«±k7*tv 7> mj * T^tmrnrnwrnw^m^. 

wnm-cz. t?a-M3>/w Ml:. ftttflBfc. ft 30 
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-e«Jofcl$riB0T<&£. 

£ 2 ©«ffiM£jiK>TM£Attai£5<gtt*ff 
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*. 
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[013] *&91lCiH>TEBb©^fflJga&jtEIB 

L^Lt^77T$S. 
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[016] *%«©«ai&xi:««icfii:«^T«^Aiaa 

fijffl t fc T F T **«±B*» 5 *&»fc©^ 
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